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Rubberized Asphalt Products
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Arizona Highways with Asphaltic Rubber

A

ADOT Mainain Over 6400
Roadway Miles of Highway

I\/Io Than 200 Raday Miles
Have A Rubberized Asphalt Product

Construction Year

1988 s 1994 0 2000 / , ~ T\ !
PN 1989 PNy 1995 2001 | \ SR pa\}
FNp 1990 1996 # N9 2002

PN 1991 #Np 1997 2003
1992 N 1998 #N» 2004 0 20 40 60 80 100
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Rubberized Asphalt Products
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Purpose ot the QPPP Research Data
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The research data must answer two basic questions:
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The QPPP research involves 115 miles (Phases 1 to V) of
the Regional Freeway System in Maricopa County, Arizon
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REGIONAL FREEWAY SYSTEM
RUBBERIZED ASPHALT OVERLAY
ORIGINAL SCHEDULE
Summer, 2003
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Types of Noise Measurements
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Quiet Pavement Pilot Program
MAG Regional Freeway System
December 2005

Monitoring Locations
/A\ Sitel
4 sitell
B3 Ssite Ill Study Area
R SR 101 Test Section
% Whisper Pavement Test
A Existing ARFC

QPPP
Construction Phases

N Fall 2003
#Np Spring 2004
“e Fall 2004
Spring 2005
#%s Fall 2005
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Quiet Pavement Pilot Program
MAG Regional Freeway System
December 2005

Monitoring Locations
/A\ Sitel
4 sitell
B3 Ssite Ill Study Area
R SR 101 Test Section
% Whisper Pavement Test
A Existing ARFC

QPPP
Construction Phases

N Fall 2003
#Np Spring 2004
“e Fall 2004
Spring 2005
#%s Fall 2005
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Northbound SR 101
Before and After Noise Levels
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Southbound SR 101
Before and After Noise Levels
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Initial Noise Reductions
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Quiet Pavement Pilot Program
MAG Regional Freeway System
December 2005

Monitoring Locations
/A\ Sitel
4 sitell
B3 Ssite Ill Study Area
R SR 101 Test Section
% Whisper Pavement Test
A Existing ARFC

QPPP
Construction Phases

N Fall 2003
#Np Spring 2004
“e Fall 2004
Spring 2005
#%s Fall 2005



http://www.go2pdf.com

Site 2 Positions
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1 Hour Reading in DNA Software

Site L101-R-1

ADOT LD 812
90
SPL (1-second)
Ftunningr_ Le
— Sliding Leq ?2D-min.)
80—
L,
1_-LY
60 . I |
11:30 - 11:50 11:50 - 12:10 12:10 - 12:30
Leq =70.2 Leq = 69.6 Leq = 69.7
Lmax = 80.5 Lmax =81.4 Lm@x =81.2
Lmin = 61.6 Lmin = 60.2 Lmin = 58.9

11:30:AM 11:50:AM 12:10:PM
time
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Equivalent Vehicles Based on TNM REMELs**
NUMBER OF EQUIVALENT VEHICLES

Speed km/h (mph) 1 Heavy Truck = 1 medium truck = 1 Automobile =

56 (35) 19.1 7.1
64 (40) 15.1 5.8

72 (45) 12.9 5.0

80 (50) 11.5 4.5
88.5 (55) 10.4 4.1
97 (60) 9.6 3.7 1

** Based on FHWA Traffic Noise Model (TNM) Reference Energy Mean Emission Levels and vehicle definitions in
FHWA-PD-96-008, DOT-VNTSC-FHWA-96-2.
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Before Noise Level

After Noise Level
65 mph
Before EB WB Total Equiv VE
(Measurement 1) Cars 6652 + = 6652 1 = | 6652
MT 241 + = 241 3.5 = | 843.5
HT 166 + — 166 8.9 = | 14774
Total Vg (1) | = | 8973
65 mph
After EB WB Total Equiv Vg
(Measurement 2) Cars 6944 + = 6944 1 = | 6944
MT 227 + = 241 3.5 = | 794.5
HT 253 + = 166 8.9 = | .2251.7
Total Vg (2) 9990
Correction
Formulas:

C=10Log;o[ Ve(1)/Ve(2)]

Leq(2N)=Leq (2) + ¢

c=-05

Leq (2N) = 69.3

Comparison

Before [Leq(1)] = 74.6

After [Leq (2N) = 69.3

Difference =

After noise level at SR101-A%

5.3 decibels lower than “Before” Noise Level.
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Quiet Pavement Pilot Program
MAG Regional Freeway System

I-10-H-5
Pre-Overlay Post-Overlay Adjusted Post- Noise
Leq Leq Overlay Leq Reduction
67.8 dBA 60.8 dBA 60.5 dBA 7.3dBA
[ Site Ill Study Area PR e,
@ SR 101 Test Section I - ;a"_zoo“ | 4
#% Whisper Pavement Test pring 2005
A Existing ARFC %o Fall 2005

A " December 2005
SR-101-A-3
Pre-Overlay Post-Overlay Adjusted Post- Noise
Leq Leq Overlay Leq Reduction
64.9 dBA 59.1 dBA 58.8 dBA 6.8 dBA
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Initial Noise Reductions
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Average noise reduction exceeds 4 dBA in adjacent areas

Phase #
Phase 1
Phase 2
Phase 3
Phase 4
Phase 5

Total

Total Miles
37
29
25
19
5

Number of Positions
44
25
12
)
2

Average Reduction

4.8 dBA
5.9 dBA
5.0 dBA
3.7 dBA
9.6 dBA
5.3 dBA
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Quiet Pavement Pilot Program
MAG Regional Freeway System
December 2005

Monitoring Locations
/A\ Sitel
4 sitell
B3 Ssite Ill Study Area
R SR 101 Test Section
% Whisper Pavement Test
A Existing ARFC

QPPP
Construction Phases

N Fall 2003
#Np Spring 2004
“e Fall 2004
Spring 2005
#%s Fall 2005



http://www.go2pdf.com

Noise
Monitoring Locations

/\ sitel
@ site 2
| ® SR 101 Test Section
| #»» Whisper Pavement Test

‘¢‘ Point_ge

Qﬁiet Pavement Pilot Program
- Site 3D
May 2006
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Pro i hworlay | A voraandl Priztiworlay | Avoramedl
Position - Molse Reduction
Muodeled Adeasared Difference Muodebed Measured Difference
S0 1 2 To.EdBA 25 dBA -7 dBA 9.5 dBA T4 8 dBA 4.7 dBA -TA dBA
S0605 Ta.9dBA E23 dBA -24 dBa 79.5 dBA T51dBA 4.4 dBA 6.8 dBA
LU YK 13 aH8A 10, OBA +iLE OHA fi.AaHa L3 ass W dHA 3.1 aHA
17 54 56t -- - - 4.6 dBA 66,9 dBA - -
Site 3B
Pre-Overlay (Averaged) Post-Owerlay { Averaged)
Position Moise Reduction
Modeled Measured I¥iffe rence Modeled Messured IDifEerenoe
SOELS T [ P grecss 529 dBA - In progeEss 74.1 dBA - -8.7 dBA
b i [ [ s T6.9 dBA -- [0 proomss T2 dBA - -6.7 dBa
2A46fr5 £ In pro gress 703 dBA - I progress 620d4dBA - -E.2 dBA
Class { &) [0 P grecs 3 A7.1 dBA - I progress 466 dBA - -0.5 dBA
Class {B] I pra gress 400 dBA - In progeEss ¥MLEdBA - -3 dBA
Class {B} [ry [ gress 529 dBA - I progEss 51.1dBA - -1.8 dBA
Amphithe aer In pira gress 6.1 dBA - In progess 637 dBA - -44 dBa
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Sire3C

SO0 56t In progress 29 dBA -- In progress T5.1dBA - -1.7 dBA
14 1fef S5fe In progress T24 dBA -- In progress 669 dBA - S.6d4dBA
Cika 1T

S0 124 T5.1 dBA &d.3 dBA -9.2 dBA T4.0dBA ThOedBA 3.1dBA -124 dBA

SOEE5 1 T5.1 dBA 831 dBA -E0dBA T4.1 dBA TOedBA 32dBA -11.3dBA

1L S T1LA dBA ThT dBA -3.9 dBA TLE dBA 65.6 dBA 6.2 dBA -10.1 dBA

250fu51 G8.0 dBA 689 dBA -0.9 dBA 66,9 dBA 59.7TdBA T.2dBA -E1 dBA
Cits 3R

501 2 BO2dBA B2 dBA -1 0 dBA TOE dBA T4.9dBA 5.0 dBA 0.0 dBA
U P9 OBA BLOOBA R =T R 1. {32 aBA 0.0 A -5 QEA
1 v 5fe TH9dBA TEOIBA =17 dBA Th.E dBA 698 dBA TOdBA -7 dBA
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Initial Noise Reductions

EESTS, e Sppeiy
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Atmospheric Effects Study Area

Quiet Pavement Pilot Program
MAG Regional Freeway System
December 2005

Atmospheric Effects
Study Area

Noise QPPP
Monitoring Locations Construction Phases

A\ sitel My Fall 2003

4 Sfte I @ Spring 2004
B Site Il Study Arez? o Fall 2004
% SR 101 Test Section .

% Whisper Pavement Test Spring 2005
s Existing ARFC N Fall 2005
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Quiet Pavement Pilot Program
MAG Regional Freeway System
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Highway

Focus Zone

Region of
Barrier Attenuation
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ldealized Notse Pathways

Shadow zone, sound
levels lower than "norma

(A) Straight ray paths under neutral (B) Upward refraction when vertical
fseatmospheric conditions velocity gradient is negative

nd levets highet
tham“normaiX

(C) Downward refraction when vertical (D) Focusing with complex vertical
velocity gradient is positive velocity gradient
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Findings of Atmospheric Effects Study

Sound Levels and Tenperature Gradient,
Morning, March 19, 2004

85 . 0.500
é 80 v T 0.400
S 75 03w ¢ &
1 1 3
g0 020 B,
— 65 - i T <
Q I - 0100 29
2> 000 5 8
E® I
4 50 - - 0100
45 ++— — | -0.200
5:00 6:00 7:00 8:00 9:00 10:00

Time of Day

—— Noise-Sitel ~ Noise-Site2 — Noise-Site 3 - Temp Gradient
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